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^ (57) Abstract: The inventive method for cleaning polluted water consists in carrying out an electrocoagulation process by 

2 means of repeated cycles. During each cycle, a batch of polluted water is supplied to an clectrocoagulator, an initial pressure 
ranging from 0.01 to 0.1 mPa is produced above said batch of polluted water. Afterwards, during the coagulation process the 

O pressure is raised to the range of 0.1 to 2.5 mPa. The batch of polluted water is evacuated, the pressure being reduced to the 

^ initial value. The cycles arc repeated with a frequency ranging from 0.01 to 0.0001 I to„ 
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(57) Pe(|)cpaT: CllOCo6 OMHCTKH 3arpfl3HeHHbIX BOA 3aKJIK)HaeTCfl B npOBeAeHHH 

npouecca 3JieKTpoKoaryjiHUHH, KOTophin ocyiuecTBjiflKJT noBTopaioinHMHCfl 
UHKJiaMH, npn ocymecTBJieHHH K&7Kj\oro m KOTopwx b 3JieKTpoKoaryjiaTop noAaioT 
nopuMK) 3arpa3iieHHOH bo/im h cHanajia Ha# noBepxHocrbio nopuwn 3arpa3HeHH0H 
Boxibi co3AaK)T nepBOHanajibHoe AaBJienne, jiewamee b npcuenax ot 0,01 xio 0,1 
Mlla. 3areM b npouecce 3JieKTpoKoaryjiHUHn noBbimafOT AaBJieHHe j\o 3Ha i ieHHH, 
jie>KamHX b npe^ejiax ot 0,1 jxo 2,5 Mlla. TIocjic 3Toro otboaht nopuHto 
o6pa6oTaHHOH boam h chh>k8k>t ASBjieHHe ao nepBOHana^bHoro 3HaHeHns, npH 
3tom yKa3aHHbie uukjim iiobtopkfot c nacTOTOH, jiexcameft b npeAenax ot 0,01 ao 
0,0001 Tu. 
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CnOCOE OMHCTKH 3ArPJI3HEHHbIX BOfl 
06nacTB tcxhhkh 

HacTonmee H3o6peTCHHe othochtch k o6jiacTH ohhctkh boabi, a 6oiiee 
tohho KacaeTCH cnoco6a omhctkh 3arpa3HeHHbix boa, b tom HHCJie ctohhux boa h 
otxoaob npoMbiuiJieHHbix npe^npHATHH. 

IlpezniiecTByiomMH ypoBeHb tcxhhkh 

B HacToamee BpeMH npo6jieMa ohhctkh 3arpa3HeHHbix boa npno6peTaeT 
Bee 6ojibiuee 3HaneHHe. KaK npaBHJio, Bee cTOHHbie boam coAepwaT mnpoKHH 
cneKTp npHMecen, b tom HHCJie HecJrrenpoAyKTbi, h onpeAejiHTb 
npeHMymecTBeHHoe coAepwaHHe KaKoro-™6o KOMnoHeHTa AOCTaTOHHo cjio>kho. 

H3BecTHbie b HacToamee BpeMfl MeTOAti ohhctkh 3arpa3HeHHbix boa 
o6ecneHHBaioT jih6o HH3KyK) cTeneHb ohhctkh boam npn AOCTaTOHHOH 
npoH3BOAHTejibHOCTH cnoco6a, jih6o AOcraTOHHo BbicoKyro CTeneHb ohhctkh, ho 

TOJlbKO B OTHOUieHHH OTAe/IbHblX npHMecefi, JW6o BblCOKyK) npOH3BOAHTeJlbHOCTb 

npn yAOBJieTBOpHTejibHOM KanecTBe, ho c bbicokhmh aHepreranecKHMH h 

SKOHOMHHeCKHMH 3aTpaTaMH. 

Oahhm H3 caMbix pacnpocTpaHeHHbix cnoco6oB OHHCTKH 3arpfl3HeHHbIX 
bojx «BJi5ieTCfl npouecc ajieopoKoaryjiflUHH, kotopwh ocymecTBJiMKDT b 
HenpepbiBHOM noTOKe OHHmaeMOH boam. 

H3BecTeH 3jieKTpoKoaryjiHUHOHHHH cnoco6 ohhctkh OTpa6oT&H ho h 
boaw (3aHBKa WO 99/26887), 3aKjnoHaiomHHCH b tom, hto b 3/ieKTpoKoary/iaTop, 

npeACTaBJlflfOLUHH C060H repMeTHHHyiO eMKOCTb, B KOTOpOH BAOJlb ABH)KeHH5I 

3arpa3HeHHOH >khakocth ycTaHOBjieHbi ajieKTpoAM, b HenpepbiBHOM pe>KHMe 
no^aiOT 3arpH3HeHHyio BOAy . 

H3BeCTeH T3K)Ke CnOC06 3JieKTpOJTHTHHeCKOH 06pa60TKH 3arp«3HeHHOH 

boabi (US 5,531,865 A), 3aKJiK)HaiouuHHCfl b tom, hto npeABapHTejibHO 
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ocymecTBJifltOT ocawaeHHe Kpyrwsix nacTHU npHMecefi h npoBOfljrr npouecc 
aneKxpoKoaryjiHUHH 3arpH3HeHHOH boam. 

Ilcm ^eidCTBHCM npnjio>fceHHoro HanpraceHH* Me>K#y 3JieKTpoAaMM 
co3iiaeTca noTOK hohob, Korapbie coejntHHHiOTCfl co B3BemeHHbiMH nacTHuaMH h 
o6pa3yiOT xjionbH, oceaaiomHe b hh>khk)K) nacTb cmkocth 3jieKTpoKoary;iflTopa. 

B npouecce 3JieKTpoKoaryjTflUHH npoHexo^HT naccwBauHfl njiacTHH 
3JieKTpo/iOB h yMeHbiueHHe noTOKa hohob, hto npHBOAHT k chpdkghhio 

34>4)eKTHBHOCTH OHHCTKH 3arpH3HeHHbIX BOA. 

H3BecTHa rpynna mctoaob ohhctkh 3arpa3HeHHbix boa, b KOTOpbix 
npouecc 3JieKTpoKoaryji5iuHH ocymecTB/iJiiOT uojx BaKyyMOM npn HenpepbiBHOH 
no^ane 3arpH3HeHHofi boabi b sneicrpoKoaryjiHTop. riocjie 3aBepuieHHH npouecca 
3JieKTpoKoaryjiflUHH ocymecTBJifliOT AonoriHHTejibHbie (J)H3HHecKMe h/hjih 
xHMHHecKHe B03,zieHCTBH5i, HanpaBJieHHbie Ha noBbimeHHe KanecTBa ohhuhchhoh 
boabi. 

CorjiacHO OAHOMy H3 M3BecTHbix cnoco6oB ohmctkh 
He(|)Te3arpfl3HeHHbix CTOHHbrx boa (naTeHT PO N2 2146655) ocymecTB/iflKrr 
3JieKTOKoaryjiHUHK) noA BaKyyMOM, nocjie nero nojxy noABepraioT cenapaunw b MK- 
cneKTpe c yjxtsibnoPi moiiihoctmo HarpeBa 0,1-10,0 kBt/ m 3 h npn AaBJieHHH 0,002- 
0,07 Mlla. 

B npouecce 3jieKTpoKoaryjuiuHH noA BaKyyMOM noBbiuiaeTca CTeneHb 
AecTa6HJiH3auHH kojijiohahoh cHCTeMbi 3a cneT H3MeHeHHH AaBJieHHH 
He^TenpoAyKTOB. npH stom cHH^caeTCH pacTBOpuMOCTb HecjrrenpoziyKTOB b bojxc m 
npoHCxo^HT BbmejieHHe ymeBOAopoAOB c o6pa30BaHHeM onranecKH HeoAHopoAHofi 

>KHAKOCTH, COCTOfllUeH H3 OCHOBHOH 4>a3bl (bOA^) H MCTIKOAHCnepCHOH 

reTeporeHHOH 4>a3bi c cymecTBeHHO pa3JinMHbiMH K03(J)(j)HUHeHTaMH nonioiueHHH 
H3JiyHeHHfl HK- cneKTpa. Me/iKOAHcnepcHaa 4>a3a ymeBOAopoAOB hhtchchbho 
HarpeBaeTCH 3a cneT noniomeHHtf H3JiyneHH5i HK cneKTpa c nooneAyioiuHM 
neperpeBOM boam b BaKyyMe ao o6pa30BaHH« napoBOH $a3bi Ha Me>K(})a3HOH 
rpaHHue BOAa - ymeBOAopoAbi BOKpyr MacrHu ymeBOAopoAOB. FIpH 3tom b BOAe 
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ocTaioTCfl yrjieBoaopoflbi, o6/iaAaiomHe bbicokoh cTeneHbK) pacTBopHMOc™, 
yaajieHHe KOTopwx Aoc™raeTCH nocjie/iyFomHM 030HHpoBaHHeM. 

OflHaKO b npouecce 3JieKTpOKoaryjumHH npoHcxoAHT yMeHbiueHHe 

TOKa KOaryn^UHH B 3aBHCHMOCTH OT BpCMCHH pa60TbI 3JieKTp0A0B, BbinOJIHeHHblX B 

BH>ae njiacTHH, hhbimh c/iOBaMH, npowcxoAHT «naccHBauHH» ruracTHH. no 
o6menpMHHTOMy mhchhio CHHTaeTCH, hto naccHBauM* npoHcxoAHT 3a cneT 

nO^BJieHMM OKCHAHOH IIJICHKH Ha nOBepXHOCTH n/iaCTMH, HTO npHBOOTT K 

yBejiHHCHHio conpoTHBJieHHH h, cjieAOBaxeJibHO, k yMeHbiueHHK) TOKa KoaryjiauHM , 
npHBOAamero b pe3yjibTaTe k chh>kchhk) 3({)c|)eKTHBH0CTH Bcero npouecca ohmctkh 

CTOHHblX BOA. 

TaK>Ke H3BecTeH cnoco6 ohhctkh He^TecoAepwamnx CTOHHbix boa 
(naTeHT PO J\T° 2140880), 3aKjiioHaiomHHC5i b tom, hto ocymecTBJiaiOT 
3JieKTpoKoaryjiauHio noA BaKyyMOM, nocne Hero nocjreAOBaTejibHO npM a^bjtchhh 
0,002 - 0,07 Mlla npoBOA^t cenapauHio boaw b rpaBHTauMOHHOM none npH 
OTHOiueHHH njiomaAH BaKyyMHpyeMOH noBepxHOCTH boam k ee o6"beMy 0,2 - 1,0 h 
4>noTauHK) b nojie 3jieKTpoMarHMTHoro H3JiyHeHHH MK - cneKTpa npH AJiHHe bojihm 
8 • 10" 7 - 5 • 10 5 m. 

ripH npoBeAeHHH cenapauHH b rpaBHTauMOHHOM none 
HecJ)Te3arpfl3HeHHbix CTOHHbix boa, coAep>KaiuHX B3BecH, TBepAMe nacTHUbi h 
yrjieBOAopoAbi c cymecTBeHHO pa3JiHHaiomHMHCfl yjxtnhHbmu BecaMH h 

OTJIHHHblMH OT yACJIbHOrO Beca BO AW, npOHCXOAHT 4>OpMHpOBaHHe nOTOKOB Mace 

BbiAenfleMbix npHMecefi b npoTHBonoJioscHbix HanpaBJieHHax. Ta>iceJibie npMMecH 
(B3BecH, necoK h T.n,) ABH>icyTCH b o6i>eMe boaw b HanpaBJieHHH nonn rpaBHTaaHH h 
co6HpaiOTCH Ha AHe c noMombio H3BecTHbix npHcnoco6jieHHH, a JierKHe npHMecH 
co6HpaiOTCH Ha noBepxHOCTH boam. 

Tlocjie cenapauHH boaw ot npHMecefi c pa3JiHHHbiMH yAejibHbiMH 
BecaMH npoBOAHT 4>noTauHK) b nojie 3/ieKTpOMarHHTHoro H3JiyneHHH HK-cneKTpa h 
BbiAeneHHe npHMeceft c 6jih3khmh no 3i-iaHeHHK> yAejibHbix BecoB, ho c 

pa3AHHHbIMH TenJTO(j)H3HHeCKHMH CB0HCTB3MH, OTJIHHHblMH OT CBOHCTB BOAbl. 
CymHOCTb ^OTaUHOHHOH o6pa6oTKH COCTOHT B TOM, HTO MeJIKOAHCfiepCHafl 
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reTeporeHHas (|)a3a hhtchchbho HarpeBaeTca 3a cneT nomomeHHH sHeprnn 
MarHHTHoro nojia b yKa3aHH0M >aHana30He ajihh bojih HK cneiorpa no 
TeMnepaTypw, o6ecneHHBaiomefi neperpeB BOflbi c o6pa30BaHMeM napoBOH 4>a3bi Ha 
Me>K4>a3HOH rpaHHue. 

J\nn onHcaHHoro cnoco6a ohhctkh TaK>Ke xapaKTepHO cHH>KeHHe TOKa 
KoaryjiHUHH, npHBoaamero, KaK h b ormcaHHOM paHee cnoco6e, k CHHweiimo 

3(J)4)eKTHBHOCTH npOLjeCCa OHHCTKH. 

TaK)Ke H3BecTeH cnoco6 ohhctkh He(j)Tecoflep>KaiUHX cTOHHbix boa 
(naTeHT PO No 2120411) , aBJiaiomHHCfl Han6ojiee 6jih3khm tcxhhhcckhm 
pemeHHeM h 3aKjnoHaiomHHCfl b tom, hto npOBOflHT 3JieKTpoKoaryji«uHio CTOHHbix 
boa, KOTopyK) ocymecTBJi5iioT npn aaBJieHHH Haa noBepxHOCTbio BOflbi ot 0,01 jxo 
0,05 Mlla, a 3aieM nponycKaiOT Boay nepe3 cop6eHT, b KanecTBe KOTOporo 
HcnoJib3yK)T nojiHaKpHJiaMHAHoe bojiokho. Jinn noBbiuieHHii CTeneHH ohhctkh b 
onncaHHOM cnocoSe Ha ero 3aKjnoHHTejibHOH craaHH ocymecTBJiflioT 

030HHpOBaHHe BOflW. 

KaK 6bmo OTMeneHO Bbiuie, CTOHHbie boam co#ep>KaT npHMecM, 
pa3JiHnaK)mHec5i no yaeJibHOMy Becy h Tenjio<j)H3HHecKHM CBOHCTBaM. YKa3aHHbiH 
cnoco6 HMeeT orpaHHHeHHyio cc|)epy npHMCHCHHfl, t.k. b neM He npeaycMOTpeHO 
AH({)(J)epeHaHpoBaHHoro B03fleHCTBM Ha pa3JiHHHbie npntviecH, hto iiphboaht k 

HCAOCTaTOHHO BblCOKOH S^^eKTHBHOCTH OHHCTKH CTOHHblX BOA- II03TOMy 3TOT 
CnOC06 MO)KeT 6bITb npHMeHeH K CTOHHbIM BOflaM, COCTaB KOTOpblX H3BeCTeH H 
AOCTaTOHHO CTa6HJieH. 

KpoMe Toro, ncnojib30BaHHe b KanecTBe cop6eHTa nojiHaKpHjiaiviH/iHoro 
BO^OKHa Tpe6yeT Hacran ocTanoBKH npouecca h 3aMeHbi cop6eHTa, t.k. 
nojrnaKpHJiaMHOToe bojiokho HBJifleTca pacxoAyeMbiM MaTepnajioM h b npouecce 

3KCnJiyaTaUHH CaMO CTaHOBHTCH HCTOHHHKOM BTOpHHHOrO 3arpfl3HeHHH. 

03OHHp0BaHHe aBjiaeTca Majio3(J)(J)eKTHBHOH onepaunen juia OHHCTKH, 
o^HaKO 3aTpaTbi Ha ee npoBeaeHne BecbMa cymecTBeHHw, hto npHBo^HT K 
yAopo>KaHHio TexHOJiornn npn He^ocTaTOHHO bbicokoh CTeneHH ohhctkh h MaJiofi 
npoH3BOAHTejibHOCTH o6opyaoBaHHfl. 
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HapHfly c nepeMHCJieHHbiMH Bbiuie oco6chhocthmh cnoco6a HMeeT 

MeCTO CHHMCeHHe 3({)<|>eKTHBH0CTH OHHCTKH CTOHHblX BOA, o6yCJIOBJieHHOe 

naccHBauHeH pa6oTbi njiacraH b npouecce 3JTeKTpoKoaryjiHUHH, o neM 6buro 
noApo6HO CKa3aH0 Bbiuie. 

KaK w b onHcaHHbix paHee H3BecTHbix cnocoGax 3JieKTpoKoary/iHUHio 

OCyiHeCTB/lHHDT npH nOCTOHHHOM OM AaBJieHHH B HenpepbiBHOM nOTOKe OHHlUaeMOH 
BOAW. 

PacKpbiTue H3o6peTeHM» 

B ocHOBy H3o6peTeHH« nono^ceHa 3aAana pa3pa6oTaTb cnoco6 ohhctkh 
3arpH3HeHHbix boa, b kotopom 3a cneT noAAep>KaHHH TOKa Koary/iauHH Ha 3aAaHHOM 
ypoBHe AOCTHrajiacb 6bi CTa6HjiH3auHfl npouecca 3JieKTpoKoaryjiflUHH, hto 
o6ecneMHBano 6bi BbicoxyK) deneHb ohhctkh 3arpa3HeHHbix boa JW* uinpoKoro 
cneKTpa coAep^camHxca b hhx npHMeceii. 

riocTaBJieHHaa 3aAana peuiaeTCH tcm, hto b cnoco6e ohhctkh 
3arp«3HeHHbix boa, BKjnonafomeM 3JieKTpoKoaryjiauHK) Ha3BaHHbtx boa, comacHO 
H3o6peTeHHK), npouecc 3JieKTpoKoaryjiHUHH ocyiuecTBJiflioT noBTopjnoLUMMHCfl 
UHKJiaMH, npn ocyuuecTBJieHHH Ka^Aoro H3 kotopwx b 3JieKTpoKoaryjijrrop noAaiOT 

nOpUHK) 3arpH3HeHHOH BOAW, HaA nOBepXHOCTblO KOTOpOH C03AaiOT 

nepBOHanajibHoe AaBJieHHe, jieacamee b npeAejiax ot 0,01 ao 0,1 Mlla, h 
ocymecTBJi«K)T 3/ieKTpoKoaryjiHUHK), a 3aTeM noBbimaiOT AaBJieHHe ao 3HaneHHH, 
jiewamHx b npeAejiax ot 0,1 ao 2,5 MTIa, nocjie nero otboaht nopunio 
o6pa6oTaHHOH boabi h CHHwaiOT AaBJieHHe ao nepBOHananbHoro 3HaneHHH, npH 
3tom yKa3aHHbie uhkjih noBTOpHKDT c nacTOTOH, jie>KaiueH b npeAe/iax ot 0,01 ao 
0,0001 ru 

3a cneT uhkjihhhoh) H3MeHeHHH AaBJieHHH b npouecce 
3JieKTpoKoaryjiauHH nponcxoAHT onncTKa njiacraHbi aHOAa ot npHUHnaHHH 
3jieKTpoJiH3Horo ra3a, hto npHBOAHT k hckjuohchmk) npouecca naccHBaunn aHOAa 
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h cTa6njiH3auHH BejiHHHHbi TOKa KoaryjDiuHH Ha ypoBHe 3HaHeHHH, HMeiomero 
MecTO b Hana/ie npouecca ajieiapoKoaryjiflUHH. 

Flo CpaBHeHHK) C H3BeCTHfeIM OIOCOGOM, B KOTOpOM IiaCCHBaUHH aHOAa 

npOHCxoxtHT b cpeAHeM nepe3 Tpoe cyTOK HenpepbiBHoid pa6oxbi ycTaiiOBKH, b 
npe/uiaraeMOM cnoco6e tok KoaryjmuHH yMeHbiuaeTCH jihuil Ha 10%, hto 
no3Bon«eT noBbicHTb npoH3BOAHTenbHOCTb ycTaHOBKH 6e3 yxy>aujeHHH KanecTBa 

OMHUieHHOH BOflbl. 

LJejiecoo6pa3H0 5 HTo6bi nocjie 3JieKTpoKoaryjiKUHH ocymecTBJiajiH 
rpaBHTauHOHHyio cenapaunio o6pa6oiaHHOH BOjxbi npn ^aBJieHHH 0, 1 -2,5 Mlla hjih 
ocymecTBJiHHH cenapaunio o6pa6oTaHHofi BOflbi b HK - cneKTpe 
3JiCKTpOMarHHTHoro H3JiyHeHHa c yAenbHOH MoaiHOCTbFO HarpeBa 0,1-hIO kBt/m 3 . 

YKa3aHHbie rexHOJiorHHecKHe npneMbi, ocymecTBJiaeMbie nocne 
npouecca 3JieKTpoKoaryjiflUHH c h3mchkioluhmc5i /jaBJieHHeivi, no3BOJiHK>T no/iyHHTb 
3aaaHHbie noKa3aTCJiH omhctkh 3arpa3HCHH0H BOflbi b 5-6 pa3 6bicxpee, nervr b 
H3BecTHbrx cnoco6ax. 

KpaTKoe onHcaHwe nepTOKeH 

B ^anbHeHiueM H3o6peTeHHe iiohchhctch onHcaHHCM KOHKpeTHbix 
BapnaHTOB ero BbinonHeHHH, npHMepaMH h conpoBO^aiomHMH MepTOKaMH, Ha 

KOTOpblX! 

Ohi\1 H3o6pa>KaeT rpa(j)HK h3mchchhh j^aBJieHM b npouecce 
3jieKTpoKoaryjiJH4HH; 

<t>m\2 - rpa(J)HK h3mchchhk TOKa KoaryjiauHH b npouecce 
3XieKTpoKoaryjiHUHH. 

HyqiiiHH BapwaHT ocyiuecTBJieHHfl H3o6peTeHHH 

naTeiiTyeMbiH cnoco6 ohhctkh 3arp«3HeHHbix boa ocymecTBJiaeTCfl 
cjie^yrotuHM o6pa30M. 
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B 3JieKTpoKoaryjTflTop J npe^craBJiHiomHH co6oh repMeraHHyio eMKOCTb 
c ycTaHOBJieHHbiMH b ee hutkhch nacTH 3JieKTpo^aMH, c noMombio BaKyyMHoro 
Hacoca no^aiOT nopuHK) 3arp«3HeHHOH bozibi, hbljx noBepxHOCTbio kotopoh 
C03^aK)T nepBOHanajTbHoe aaBJieHHe, Be/iHHHHa KOToporo jiokht b npeaejiax ot 
0,01 jxo 0,1 MEIa. 

3aTeM HaHHHaiOT ajieicTpoKoaryjiauHio, b npouecce kotopoh 
noBbimaioT jiaBJieHHe mjx noBepxHOCTbionopuHH 3arpa3HeHHOH BO£bi no 
3HaHCHMH, BejiHHHHa KOToporo jiokht b npeflejiax ot 0,1 no 2,5 Mlla. 

MHHHMajibHoe 3HaHeHne ^aBJieHHH onpeAejiaeTCH TexHOJiorHHecKHMH 
B03MO>KHOCTflMH BaKyyMHoro o6opyAOBaHHH, a MaKCHMajibHoe 3HaneHHe - 

npOHHOCTHMMH X apaKTepHCTHKaM H 060py,a0BaHH5? TeXHOJIOrHHeCKOH yCTaHOBKH. 

B tom cJiynae, ecjiH ocymecTBjiaiOT OHHCTKy CM/ibHO 3arpH3HeHHbix 
Boa, to MHHHMajibHoe 3HaneHHC nepBOHanajibHoro flaBJieHH* ycTaH aB ji h b aiOT 0,01 
Mlla, a MaKCMManbHoe - 0,1 Mlla. npn ohhctkc c;ia6o 3arp«3HeHHbix boa 
MHHHMajibHoe 3HaneHHe j^aBJieHHH Bbi6HpaK)T paBHbiM 0,1 Mlla, a MaKCHMajibHoe 
-2,5 Mlla. 

OnTHManbHbie 3HaHeHH5? HH>KHero h BepxHero 3HaneHHH j&bjicuwi 
onpeziejiHeTCH 3KcnepHMeHTajibHO jinx KOHKpeTHoro rana 3arp«3HeHHbix boa. 

riocjie ^ocTH^eHHJi MaKCHMajibHoro 3HaHeHna aaBJieHHH 
ocymecTBJiHioT otboa nopuHH o6pa6oTaHHOH boru m 3JieKTpoKoaryjTHTopa, 
3aBepuja» o#hh Uhkji npouecca ohhctkh. 

3aTeM bhobb noHH>icaK)T zjaBJieHHe b aneKTOKoaryjiflTope #o 
nepBOHanajibHoro 3Ha4eHHH h noBTopaiOT npouecc b onncaHHOH Bbime 
nocneAOBaTejibHocTH. 

TaKHM o6pa30M, b OTJWHHe ot H3BecTHbix cnoco6oB, naTeHTyeMbifi 
cnoco6 ocymecTBHHeTC5i noBTopaiomHMHCfl umaiaMH, b tcanmoM hx KOTopbix npw 
o6pa6oTKe oahoh nopuHH 3arp«3HCHH0H boabi aaBJieHne H3MeHHK)T ot 

MHHHMaJIbHOrO JXO MaKCHMaJIbHOrO, HTO HJ]JIK)CTpHpyeTC5l rpa(|)MKOM, 

npHBej^eHHbiM Ha ({wr. 1 . 
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M3BecTHO, hto b npouecce 3 neicrpoKoary jihuh h nponcxoAHT 
yicpynHeHHe coAepwaiuHxca b 3arpfl3HeHHbix BOAax nacTHu npHMecefi h ocejaaHHe 
hx b hh>khk)K) nacTb cmkocth, a TaioKe yMeHbuieHHe TOKa KoaryjiauHH b 

3aBHCHMOCTH OT BpeMeHH pa60TbI 3^eKTpOAOB. 

Kax 6biJio onHcaHO Bbiuie, cHHTaeTca, hto chh^cchhc Toxa KoaryjiauwH 
npoHexoaHT 3a cneT noxBneiuw okchahoh iijichkm Ha noBepxHOCTH onacTHH, 
npHBOAaiueH k yBejiHHeHHio 3JieKTpHHecKoro conpoTHBJieHHfl. 

O^HaKO, aBTopaMH 3KcnepMMeHTajibHO 6buia ycTaHOBJieHa h HHaa 
npHHHHa yMeHbiueHHH TOKa KoaryjwuHH, KOTopaa b 6ojibiueH cTeneHH bjihhct Ha 
3$(})eKTHBHOCTb npouecca ohhctkh 3arpH3HCHHbix boa, neM no^BJieHHe Ha 

nOBepXHOCTH SJieKTpO^OB OKCHAHOH IIJ1CHKH . 

3to o6i>HCH«eTCH TeM, hto nepeA HananoM npouecca 
3JieKTpoKoaryjiHUHH njiacraHbi aHOAa h KaTOAa rjia^KHe; b npouecce 3KcnjiyaTaunw 
nnacTHHa aHOAa Bbipa6aTbiBaeTC», npnneM nepaBHOMepHo, h ee noBepxHocTb 
CTaHOBHTc^ uiepoxoBaTOH. 3a cneT 3JieKTp0JiH3a boam bo BnaAMHax o6pa3yK>Tca 
ny3bipbKH ra3a, KOTopbie co3^aiOT moByio 3aBecy h nacTHHHO otacjihiot 
noBepxHOCTb aHOAa ot boaw. B cbh3h c tcm, hto npoBOAHMOCTb ra3a cymecTBeHHO 
MeHtiue npoBOOTMOcra boam, a TaioKe 3a cneT yMeHbiueHHH aKTHBHOH nnoma^H 
noBepxHOCTH aHO^a nponcxoAHT CHH>iceHHe TOKa KoaryjiauHH. 

rtpH HH3K0M AaBJieHHH hha nOBepXHOCTbK) BOAbI npOHCXOAHT 

yBejiHHeHHe ny3bipbKOB ra3a. 3th ny3bipbKH yBe;inHHBaK)TCH b o6T>eMe, 
npHo6peTaioT 6ojTbinyio nuaBynecTb h oTpbiBaioTCH ot noBepxHOcra aHoaa. TaKHM 
o6pa30M noBepxHOCTb aHOAa OHHiuaeTca h ero aKTHBHaa njiomaAb yBejiHHHBaeTca, 

HTO npHBOAHT K nOBblllieHHK) TOKa KOaryjIHUHH. 

Hepe3 onpeAe/ieHHoe BpeMfl BHOBb HaHHHaeTca aKTHBHOe o6pa30BaHHe 
ny3bipbK0B ra3a, npHBOAamee k yMeHbiueHHio TOKa KoaryjiauHH. 

fljia HCKJiiOHeHHH yKa3aHHoro s^eiera yBejiHHHBaioT AaBJieHHe, hto 

npHBOAHT K OKHMaHHK) ny3bipbK0B B03Ayxa, H, KaK CJie^CTBHe, - K yBeJTMHeHHK) 

aKTHBHon ruiomaAH aHOAa. 
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3a cneT umainHHoro W3MeHeHHH aaBJieHHa npowcxo/iHT oHHCTKa 
njiacTHHW aHOAa ot npHJinnaHH* 3jieKTp0JiH3Horo ra3a, hto npHBO^HT k 
HCKJiK)HeHMio npouecca naccHBauMH aHO.ua h CTa6Hjw3auHH BejiHHHHbi TOKa 
KoaryjiMUHH Ha ypoBHe 3HaHeHHH, HMeiouuero mccto b Hanajie npouecca 
3JieKTpoKoarynHUHH. 

HacTOTa H3MeHeHHtf ziaBJieHHfl onpeaejmeTCfl npoH3Bo#HTejibHOCTbio 

yCTaHOBKH H KOHTpOJIHpyeTCfl no 3HaHCHHK) TOKa KOaryjTHUHH - neM BbTUJe 
npOH3BO£HTejIbHOCTb yCTaHOBKH, TeM 60JIbIlie HaCTOTa H3MeHeHH» OrO flaBJieHHH. 

SKcnepHMeHTajibHo ycTaHOBJieHO, hto nacTOTa H3MeHeHHH /jaBJieHHH 
jiokht b npe,aejiax ot 0,01 ro 0,0001 Fix. 

ripn 3HaneHHH aaBJieHHa hh^cc 0,01 Mlla nponcxoflHT hhtchchbhoc 
ra30BbiAeJieHHe, hto cymecTBeHHO H3MeHaeT flHHaMHKy abh^chhh noTOKOB npH 
MacconepeHOce nacrau npHMecen, t.k. kos^huhcht ra30HanojiHeHHH Bbiuie 0,3. 

IlpH 3HaneHHH /jaBjieHHa Bbiiue 2,5 Mlla npaKranecKH He npowcxo^HT 
yjiajieHne ra30B, hto ocTaHaBJiHBaeT npoueccbi OKHCJieHHH-BOccTaHOBJieHHfl b 
npHanerrpoflHOM npocTpaHCTBe. 

J\rk HjiniocTpauHH npeHMymecTB npe^JiaraeMoro cnoco6a Ha (|)Hr.2 

npHBe^eH rpa^HK H3MCHeHHfl nJIOTHOCTH TOKa KOaryJIflUHH B 3aBHCHMOCTH OT 
BpeMeHH pa60TbI yCTaHOBKH, Ha KOTOpOM npHBe^eHbl KpHBbIC H3MeHeHH« 

njioTHOcra TOKa b cootbctctbhh c npczyiaraeMbiM cnoco6oM (cnjiouiHaa jihhhh) h 
b cootbctctbhh c cnoco6oM no npoTOTHny (nyHKrapHaa jihhhh). llo och op^HHaT 
OTJio^eHbi 3HaneHHH njioTHOcra TOKa KoaryjiauHH p= Jk/Sn, rue Jk - tok 
KoaryjiHUHH, Sn - nnoma^b n;iacTHHbi 3JieKTpozia. 

KaK bhaho H3 npHBe^eHHoro rpa(j)HKa, naccHBauHfl aHOzja nponcxoflHT 
nepe3 3,5 cyTOK HenpepbiBHoro npoBefleHHfl cnoco6a, b to BpeMfl KaK b 
cootbctctbhh c npe/uiaraeMbiM cnoco6oM 3a yKa3aHHoe BpeMfl njioraocTb TOKa 
KoarynnuHH yMeHbmaeTca Bcero Ha 10%, hto HaniwHO AOKa3biBaeT 
npenMymecTBa npexuiaraeMoro cnoco6a no cpaBHeHHio c H3BecTHbiMH. 

B cootbctctbhh c npezuiaracMbiM chocoGom noane 
3JieKTpoKoaryrwuHH npoBOAHT rpaBHTaunoHHyio cenapaunio boah npn aaBjieHHH 
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0,1-2,5 Mlla hjih ocymecTBjiaK)T cenapaijHio boam b MK- cneKTpe 
3/ieKTpoMarHHTHoro M3JiyHeHHH c yaejibHOH moiuhoctbk) HarpeBa 0,1-?- 10 kBt/m 3 . 

FlepByio H3 Ha3BaHHwx onepauHH ocymecTBJiaKrr b tom cjiynae, ecjiH 
HMeiOTCH AOdaTOHHbie eMKocTH ajih jxnHTejibHoro oTcxaHBaiiH^ BO/ibi nocjie 
npoBe^aeHHH 3JieKTpoKoaryjiflijHn. 

B tom cjiynae, ecjiH npouecc cenapauHH Heo6xoflHMO ycKopHTb, 
Hcnojib3yiOT BTopyio H3 Ha3BaHHbix onepauHH. ripn 3tom ajih co3j\amw nojia 
aaeicrpoMarHHTHoro mnynemin MK- cneKTpa Hcnojib3yiOT KBapueBbie 
TepMOH3JiyHaTCJiH, ({wpMHpyiomHe JiyHHCTbiM noxoK b o6jiac™ HH(J)paKpacnoro 
H3JiyHCHHn npH .ajiHHax bojth, HaH6onee 3$^ckthbho B03fleHCTByK>mnx Ha npouecc 
$jiOTauHH h o6ecneHHBaiomHe MaKCHMajibHbiH K03(jxJ)HUHeHT nor^omeHHH 3HeprHM 
H3JiyMeHH« jinx MejiKOflncnepcHOH reTeporeHHOH (J)a3bi h MHHHMajibHbiH zuih boaw. 

JXjth cpaBiiHTejibHoro aHajiH3a npe/yiaraeMoro h H3BecTHoro cnoco6oB 
HH^<e npHBozurrcfl pe3yjibTaTbi HcnbrraHHH npouecca ohmctkh 3arp5nneHHbix bojx 
oziHHaKOBoro cocTaBa b a^eKBaTHbix ycjiOBHHX. 

B Ta6jiHue 1 npeacTaBJieHbi pe3ynbTara cpaBHHTejibHbix HcnbrraHHH 

CnOC060B OHMCTKH HeqbTeCOflep^aiUHX CTOHHblX BOA- 



Ta6jwua 1 



Cnoco6 


CoAep>KaHHe HecjrrenpoAyKTOB, Mr/ji 


HCXOAHOe 


nocjie 
3JieKTpoKoary 


nocjie rpaBMTauHOHHoro pa3AejieHKH 


1 nac 


2 Mac 


12 nac 


HpeiUiaraeMbiH 

FIpOTOTHn 


10±2 
I0±2 


0,5+0,2 
1,1+0,3 


0,410,1 
0,9+0,2 


0,3±0,1 
0,7±0,2 


0,05±0,01 
0,3+0,1 


npe/uiaraeMbifi 

npOTOTHH 


3000±30 
3000130 


0,6±0,3 
1,7±0,3 


0,5+0,1 
1 ,2±0,3 


0,310,1 
1,0+0,2 


0,0510,01 
0,7+0,1 
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H3 Ta6jiHUbi 1 bhaho, hto npeAnaraeMbiH cnoco6 no3BOJiHeT 

OCymeCTBMTb OHHCTKy BOA C OTHOCHTCJIbHO He60JlbL110H CTeneHbK) 3arpH3HeHHOCTH 

(HanpHMep, jiHBHeBbie ctokh ot A3C, ABJiaiomHecfl ocHOBHbiM opHeHTwpoM nm 

OUeHKH 3(j)(})eKTHBHOCTH CnOC060B OHHCTKH), TaK H CHJIbHO 3arpfl3HeHHbIX BOA 

(HanpHMep, jibHJibHbie ctokh cyAOB). CoAepwaHne HetJrrenpoAyKTOB nocjie 
rpaBHTauHOHHoro pa3AejieHHJi b cootbctctbhw c npe^JiaraeMbiM cnoco6oM 
AOcraraeT BenHHHHbi 0,3 miVji nepe3 2 naca, b to BpeMH, b cootbctctbhh c 
npoTOTHnoM TaKHe nee noKa3aTe/iH AocraraioTCH nepe3 12 nacoB. IlpH 3tom ajih 

CHJlbHO 3arpH3HeHHbIX BOA B CO OTBCTCTBHH C npOTOTHHOM CTeneHb OHHCTKH 0,05 

Mr/ji Boo6me He AOCTHraeTca. 

B Ta6jiHue 2 pe3ynbTa™ ohhctkh He4>TecoAep>KamHX ctohhbix boa npn 

pa3J!HHHblX AaBJieHHHX. 



Ta6jinua 2 



#aBJieHne Haa 

nOBepXHOCTbK) BOJlbl, 

wfla 


Coiiep>KaHHe He^tenponyKTOB, Mr/ji 


HCXOAHOe 


nocjie 
3JieKTpoKoary 

-JlflUHH 


noc/ie rpaBHTauHOHHoro pa3flejieHHH 


1 Mac 


2 nac 


12 nac 


npOTOTHfl 


0,01 
0,02 
0,05 
0,1 


10±2 


2,l±0,3 
l,l±0,3 
1,3±0,3 
2,0+0,3 


0,5+0,1 
0,6±0,1 
0,7±0,1 
!,2±0,1 


0,3±0,1 
0,4+0,1 
0,5±0,1 
0,7+0,1 


0,3±0,1 
0,2±0,1 
0,2±0,1 
0,5±0,1 


npe;j/ia- 
raeMbiH 
cnocoG 


0,01+0,1 
0,02+0,1 
0,05+0,1 
0,05+0,25 


10±2 


1,7±0,1 
0,8+0,1 
0,9±0,1 
1,8±0,1 


0,6±0,l 
0,5±0,1 
0,5±0,l 
0,7±0,1 


0,4±0,1 
0,3±0,l 
0,4±0,1 
0,5±0,1 


0,15±0,0i 
0,05±0,01 
0,1 ±0,01 
0,2±0,1 



KaK bhaho H3 npHBeAeHHOH Ta6nHUbi 2, nepe3 12 nacoB 
rpaBHTauHOHHoro pa3AeneHHH noKa3aTe^H no npeAJiaraeMOMy cnoco6y b 2 pa3a 
Bbiuie, hqm no H3BecTHOMy cnoco6y. ripn 3TOM HaHJiynniHe noKa3aTejiH 
AOcth raiOTCH npH 3HaneHHH AaBJieHHfl b Hanajie npouecca 0,05 Mlla. 

B Ta6;iHue 3 npHBeAeHbi pe3yjibTaTbi ohhctkh 3arp*3HeHHbix boa npn 
pa3AHMHbix AaBjreHH^x. 
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Ta6;iHua 3 



AaaBJieHne Has 
noBepxHocTbto boam, 
Mfla 


ConepwaHHe B3BeiueHHb!x BeiuecTB, mt/ji 


HCXOAHOe 


nocne 
3JieKTpoKoary 

-JlflUHH 


nocjie rpaBHTauMOHHoro pa3AejieHHJi 


1 nac 


2 nac 


12 nac 


ripoTOTHn 


0,01 
0,02 
0,05 
0,1 


120 


115 
112 
118 
112 


8,0 
6,4 
11,2 
12,0 


5,0 
4,1 

7,3 
8,4 


3,5 
3,1 
4,4 
4,7 


npezuia- 
raeMbifi 
cnoco6 


0,0U0,1 
0,02*0,1 
0,05-5-0,1 


120 


114 
112 
118 


5,3 
4,1 
5,7 


4,2 
3,3 
4,4 


<2,0 
<2,0 
2,6 



KaK BHflHO H3 npHBeAeHHbix pe3ynbTaTOB HcnbrraHHH, nocne 12 nacoB 
rpaBHTauMOHHoro pa3flejieHHH Bo^bi no npe;uiaraeM0My cnoco6y bwhbjihiotch 
tojisko cjieAfci npHMecefl (<2,0 miVji), b to BpeMH KaK no H3BecTHOMy cnoco6y 
C0Aep)KaHHe npHMecew npH6jiH>KaeTCH k 5 Mr/n. 

TaKHM o6pa30M, 6jiaro£apfl unKjiHHHOMy H3MeHeHHK) AaBJieHHfl b 
npouecce ajieRTpoKoaryjiauHH noBbiiuaeTca npoH3BO£HTejibHocTb cnoco6a npH 
£OCTH>KeHHH bhcokhx noKa3aTejieH no ohhctkc 3arpa3HeHHbix boa. 

IlpOMbllllJieHHa^ npHMeHHMOCTb 

HacTonmee n3o6peTeHHe mo>kct 6biTb Hcnojib30BaHO ajih ohhctkh 
3arp«3iieHHbix boa pa3JWHHoro nponcxo^eHHH, HanpHMep, TaKHx KaK 
He4>Te3arp>i3HeHHbje boam; xexHOJiornHecKne BOflbi, Hcnojib3yeMbie npw 6ypeHHH, 
flo6bme h nepepa6oTKe hc^th h ra3a; TexHOJiorHnecKHe boabi, Hcnojib3yeMbie npH 
MbiTbe TpaHcnopTH bix cpe^CTB j\nx nepeB03KH HecJ/renpoayKTOB h opraHnnecKHx 
coeAHHeHHH (uHCTepHbi, cyAa-TaHKepbi ); TexHOJiorHHecKHe boabi, ncno;ib3yeMbie 
Ajih MbiTbH noABH>KHoro >Ke\ne3HOAopo>KHoro cocTaBa; TexHOJiorn4ecKHe boabi, 
HcnoJib3yeMbie Ha npoMBiuuieHHbix, nnmeBbix, TeKCTHJibHbix, KonceBeHHbix 
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npoHSBOflCTBax; japeHa^cHbie BOflbi b TpaHcnopTH bix TOHHenax MeTpononHTeHOB; 
CTOHHbie h jiHBHeBbie BOflM Ha cTaHUMflx mohkh aBTOMo6iiJieH h Ha npezmpHflTHflx; 
CTOHHtie BORhi Ha Tenjioxoaax h cy^ax peHHoro h MopcKoro c^jiOTa; npHpo^Hbie 
ne(J)Te3arpfl3HeHHbie boam. KpoMe Toro, HacToamee H3o6peTeHHe MOKer 6brrb 
HcnoJib30BaHO b BOAoncaroTOBKe jxm TexHOJiorHHecKHx uyyKjx npe/uipHHTHH, 
^cHJibrx aomob, cyflOB peHHoro h MopcKoro (JuioTa h nHTbeBoro BO,zjocHa6>KeHHH. 
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OOPMYJ1A H30BPETEHHH 

1. CnOCOG OHHCTKH 3arpfl3HeHHLIX BOfl, 3aKJIK)HaiOIHHHCfl B TOM, HTO 

ocymecTBraioT 3JieKTpoKoaryjmunio 3arpfl3HeHHbix boa, KOTopyio ocymecTB/iaioT 

nOBTOpflfOLUHMHCfl UHKJiaMH, 

npH ocymecTBJiCHHH Kaamoro uHKJia ajieiapoKoaryjiflUHw b 
aneKTpoKoaryjWTop noaaioT nopunio 3arp»3HeHH0H boam, 

nan noBepxHOCTbK) nopunw 3arp»3HeHH0H boru co3#aK)T 
nepBOHaHajibHoe AaBJieHHe, jie>Kamee b npe/jejiax ot 0,01 jxo 0,1 Mlla, h 
ocymecTBJiaiOT sjieiopoKoaryjiflUHio, b npouecce KOTopofl najx noBepxHOCTbK) 
nopuHH 3arpH3HCHHOH Bo^bi noBbiuiaiOT AaBJieHHe jxo 3HaneHHH, jie>KamHx b 
npeflenax ot 0,1 no 2,5 Mlla, a 3areM otboaht nopuHio o6pa6oTaHHOH boaw h 
CHH>i<aiOT flaBJieHne ^o nepBOHanajibHoro, 

npH 3tom yKa3aHHbie uhkjim noBTopaiOT c nacTOTOH, noicameH b 
npe^ejiax ot 0,01 no 0,0001 Tu. 

2. Cnoco6 no n.l, 0TJiHHaK3inHHCfl TeM, hto noc/ie npoBeaeHHH 
npouecca ajieiapoKoaryjiHUWH ocymecTBJiflK)T rpaBHrauHOHHyio cenapauHK) 
o6pa6oTaHHOH bo^m npw ^aBJTeHHH 0,1-2,5 Mlla. 

3. Cnoco6 no.n.l, oTJiHnaiomHHCfl tcm, hto nocjie npoBezjeHH* 
npouecca ajieiopoKoaryjiauHH ocymecTB/ifliOT cenapauHK) o6pa6oTaHHOH BO^bi b 
HK - cneicrpe 3JieKTpOMarHHTHoro H3JiyneHHH c yaejibHOH MOUUHocTbK) HarpeBa 
0,U10kBt/m 3 
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